Abstract The objective of this study is to gain an in-depth understanding of issues related to gestational weight gain (GWG) including general health, diet, and physical activity among high and low income women and to elucidate socio-ecological and psychosocial risk factors that increase risk for excessive GWG. We conducted 9 focus groups with high (n = 4 groups) and low (n = 5 groups) income pregnant women aged 18-35 years to discuss health, GWG, diet and physical activity following a discussion guide. The constant comparative method was used to code focus group notes and to identify emergent themes. Themes were categorized within the integrative model of behavioral prediction. Low income women, in contrast to high income women, had higher BMIs, had more children, and were African American. Diet and physical activity behaviors reported by low income women were more likely to promote positive energy balance than were those of high income women. The underlying behavioral, efficacy, and normative beliefs described by both groups of women explained most of these behaviors. Experiencing multiple risk factors may lead to (1) engaging in several behavior changes during pregnancy unrelated to weight and (2) holding more weight gain-promoting beliefs than weight maintaining beliefs. These factors could inhibit diet and physical activity behaviors and/or behavior changes that promote energy balance and in combination, result in excessive GWG. Low income women experience multiple risk factors for excessive GWG and successful interventions to prevent excessive GWG and pregnancy related weight gain will need to recognize the complex web of influences.
Introduction
Pregnancy-related weight gain contributes to obesity in women over their lifespan [1] . Additionally, gaining too much in pregnancy increases the risk of infant macrosomia and child overweight [2] . The most important predictor of postpartum weight retention is gestational weight gain (GWG), and the prevalence of excessive GWG, defined as gaining above the Institute of Medicine's (IOM) recommended weight gain range, is high [2, 3] . Thus, avoiding excessive GWG could be an effective approach to preventing postpartum weight retention and obesity in women and their children.
Low income women have been found to be at higher risk for both inadequate and excessive GWG [4] [5] [6] [7] . Attempts to identify additional risk factors for inappropriate GWG have not been successful in observational epidemiological studies. Olson et al. [7] developed a biopsychosocial model to predict excessive GWG, but found that no psychosocial variables remained significant in a model that included household income and diet and physical activity behaviors. Recently, a review of potential socio-ecological and psychosocial risk factors in the 2009 IOM report, ''Weight Gain During Pregnancy: Reexamining the Guidelines,'' found that few of these risk factors could conclusively be deemed determinants of GWG [2] . The authors of the IOM report call for studies to be conducted to understand the ''social, cultural, and environmental contexts of GWG.'' Larger quantitative studies may be limited in this pursuit due to the interactions between underlying risk factors and household income. Qualitative studies may be useful for describing the relationships among such complex phenomena [8] .
The qualitative studies conducted in pregnant women about GWG have typically focused on one particular population group such as African Americans [9] , Hispanics [10] , whites [11] , overweight/obese women [12, 13] , and low or high income women [11, 14] . Additionally, the studies often cover only one aspect such as weight gain [12, 15] , physical activity [13, 16] , or diet [11, 14] . Lastly, older qualitative studies in low income women only cover issues related to inadequate weight gain with little or no discussion of excessive GWG [9, 14] . The objectives of this study were to gain an in-depth understanding of issues related to GWG including general health, diet, and physical activity among high and low income women and to elucidate socioecological and psychosocial risk factors that increase risk for excessive GWG. This study was conducted as part of the formative research for the development of a large, community-based intervention for prevention of excessive GWG and postpartum weight retention.
Methods
We conducted nine focus groups with high (n = 4 groups) and low (n = 5 groups) income pregnant women aged 18-35 years in Rochester, Monroe County, NY. The income cutoff was whether or not women were eligible for WIC and/or Prenatal Care Assistance Program (PCAP), about 185% of the US Federal Poverty Line. Focus groups were advertised through flyers at obstetrics practices, Child Care Council, Inc. of Rochester, and a local health and parenting program for low income women. When women called to volunteer for the study, the recruiter scheduled them for either the high income focus groups or low income focus groups based on whether or not women responded that they received WIC or PCAP. No other criteria were used to divide women into groups, although we added one extra low income focus group to attempt getting more white low income participants. Focus group topics included women's beliefs and behaviors around health, weight gain, diet, and physical activity during pregnancy ( Table 1) . The focus group discussion guide was designed following the methods of Krueger [17] . Women received $40 cash as a gift for participating.
One researcher (M. Graham) moderated the discussions while another researcher (K. Paul) observed and recorded detailed notes on the women's responses, interactions, and physical appearances. The detailed notes captured as many of the verbatim responses as possible. The researchers debriefed immediately after each focus group to discuss prominent themes according to the methods of Krueger [17, 18] . The observer listened to the recordings after each focus group to fill in the rest of the verbatim responses following Krueger's note-based analysis method. The constant comparative method was used to code focus group notes and to identify additional emergent themes [19] . Both researchers discussed and agreed on the final themes. Themes on the women's beliefs and behaviors were categorized within the integrative model of behavioral prediction by Fishbein and Yzer [20] which is the guiding theory for the intervention being developed. The model states that behaviors are directly predicted by a strong intention to perform the behavior in addition to an individual's skill level and amount of environmental con- [21] . Parity was higher among low income women. While discussing topics related to health, weight gain, diet, and physical activity, women in both high and low income groups described many of their diet and physical activity behaviors. Diet and physical activity behaviors reported by low income women were more likely to promote positive energy balance than were those of high income women. For instance, low income women described eating energy dense foods (fast foods, fried foods, soda, high fat toppings on vegetables, etc.), overeating (binge eating and eating large portions), eating few fruits and vegetables (only eating fruits and just eating one or two types of vegetables), and walking only in association with daily living. High income women mentioned soothing cravings and nausea with healthy foods, choosing less energy dense foods to satisfy increased appetites, eating small, frequent meals to prevent hunger, bringing lunch from home to avoid overeating at work, and maintaining exercise frequency.
Both groups of women were also engaged in behavior change during their pregnancy, but the focal behaviors were very different. High income women discussed their trying to increase certain nutrients in their diet such as protein and fiber, modifying their exercise routine to be lower impact, switching to all organic foods, taking more time to relax and de-stress, and avoiding harmful foods in pregnancy such as lunch meat, soft cheese, and caffeine. Low income women, however, were quitting or reducing smoking, quitting drug use, abstaining from drinking, and beginning to eat fruits and vegetables.
The underlying behavioral, efficacy, and normative beliefs described by both groups of women explained most of these behaviors and behavior changes (Table 3 ). Both groups of women believed that eating healthy foods like fruits and vegetables was good for their baby's health, and most believed that diet was a major contributor to GWG. At the same time, low income women held many other beliefs that led to less healthy diet and physical activity behaviors. One major behavioral belief was that women sometimes ate when they felt stressed, depressed, or overwhelmed in order to feel better (i.e. emotional eating). One woman said she wanted to be by herself to be less stressed and noted that her boyfriend said she is always, ''sitting in my room with mini-cheesecakes and brownie bites.'' Another behavioral belief was that any walking was considered sufficient physical activity. An 8-months pregnant woman explained, ''My bedroom is upstairs, and the bathroom is downstairs. I go about 10-15 times a day. That's enough exercise.'' Behavioral beliefs of high income women supported their maintenance of healthy behaviors. Women strongly believed that eating too much food leads to excessive GWG, and to a lesser extent, that physical activity helped slow the rate of weight gain. This belief came more from information seeking than any type of social norm as one woman describes, ''I think some people use it as an excuse. 'I can eat whatever I want' or 'I'm eating for two.' But I read in one of the books, you're really only eating for 1.1.'' Also, women believed that eating healthfully and being active during pregnancy made one feel better in general, ''It's the whole mental aspect of it. When you're exercising, those endorphins are sending all the good things to your brain and you feel GREAT!'' The normative beliefs that the low income women mentioned also explained their behaviors. Eating for two and indulging in cravings was felt to be the status quo during pregnancy. Partners and families members actively supported the ''eat for two'' notion asking women, ''What are you craving tonight?'' Women enjoyed telling stories of just how badly they craved certain foods and what lengths they took to get what they wanted. After saying she was trying to eat less during pregnancy, a woman confessed, ''I would pay for the ride to McDonalds, even if it took $10.'' Women's consumption of energy dense foods was also associated with normative food preferences where women talked about local preferences for soul food, barbecue and meat in general. Similarly, several comments about food prepared or purchased by extended family members indicated that some women regularly relied on parents and grandparents to provide food, whether healthy or unhealthy instead of always getting food for themselves. Describing the types of vegetables recommended to her by her doctor, a young woman retorted, ''They said you can eat cabbage. I don't eat cabbage, but I eat collard greens. So I told my grandma to make me some collard greens, but who's going to make collard greens every other day? Not my grandma.'' This woman went on to complain that if she gained too much weight it would be her family's fault. Related to the behavioral belief that any walking is sufficient is the normative belief that activity associated with daily living is the major source of physical activity. Three women did mention going to the gym for exercise but it was only in reference to exercise before or after pregnancy. Lastly, despite recognition that eating a lot of food caused weight gain, two normative beliefs about health demonstrate why that knowledge is not particularly salient. One is that lower weight does not mean better health, ''just because you're skinny doesn't mean you're healthy,'' and two, quitting smoking and other substance abuse is the greatest health priority in pregnancy.
There were fewer prominent normative beliefs described by high income women that explained their behaviors. Physical activity as structured/recreational exercise and as activity associated with daily living was encouraged, but structured/recreational exercise was encouraged more. Women did report that the idea of eating for two was prominent among other women such as female relatives and work peers. Only one woman indicated that she was somewhat swayed by this belief, ''I think any woman sees it as an excuse to eat more food. You gotta give (make) a good little pad there.'' However, most women ignored this belief as mentioned previously.
Efficacy beliefs among low-income women reflected low self-efficacy. For instance, women mentioned being unable to exercise because they were tired, busy with kids, or physically uncomfortable. In general, women believed you could not control weight gain during pregnancy for reasons like not being able to resist cravings. When the moderator would prompt, ''Can you think of some ways a woman can control the amount of weight she gains,'' in one focus group the women laughed and all said, ''No.'' Another woman mentioned, ''go to sleep.'' Women also explained why they could not do more physical activity because they ''get tired and have no help at home'' or ''get fat and can't move.'' High income women's efficacy beliefs were mostly positive, and but some were negative. Women believed they could soothe cravings and avoid eating unhealthfully, ''Now that I'm pregnant, my body needs other things. I've had to kind of follow those cravings, but I try to do it in a healthful way.'' Similarly, women talked about being able to control food consumption and therefore weight gain during certain periods of pregnancy which balanced out periods with less control, ''I remember I had the urge to eat. At one point I was almost in tears. I just wanted this to go away. I tried to eat gum. Eventually it went away. There were a couple of days when you don't even want food so it balances out.'' Women were also confident they could maintain physical activity despite pregnancy discomfort by modifying their routine, ''I've had a lot of joint problems so walking is more painful now. So I'm starting a water arthritis class to try to get things going. My hips have been a wreck so anything I used to do like treadmill at the gym isn't really that great. I've had to change my activity.'' One woman was concerned about controlling her weight gain due to her past struggles with weight, but she also mentioned feeling motivated to eat healthy because she had a purpose for this weight gain, the health of her baby, ''I'm a little bit obsessive about it right now just because I've always been heavier, so I'm even more conscious of that now knowing that my weight and how I haven't taken care of myself is now affecting somebody else. However, high income women were less confident in their ability to lose weight quickly in the postpartum period and maintain physical activity in bad weather.
Low income women brought up several issues that related to the socio-ecological and psychosocial factors predicted to affect GWG. These issues can be linked to their existing beliefs and behaviors. Stress and depression were often mentioned as initiators to emotional eating, and experiencing multiple hardships can increase stress and depressive symptoms. Women talked about dealing with custody issues, child care, negative partner relationships, lack of social support, seeking therapy for depression, and unintended pregnancies. Poor food environments were brought up in terms of a lack of places to purchase healthy foods and a surplus of fast food restaurants from which to eat and satisfy cravings. Cultural norms led to some of the negative beliefs and non-diet related behavior changes. Women lived in extended families as most were unmarried and young. Therefore, they were not responsible for shopping or cooking. Teenage pregnancy was considered the norm in this population which explains why parity was so high in this age group; many of our participants had had their first child before the age of 18. Cultural food preferences (both African American and Hispanic) included many high-fat and fried foods that were mentioned as pregnancy cravings and excluded a variety of fruits and vegetables that were recommended by health care providers. Women talked about a high prevalence of substance abuse in the community and being users since they were teenagers. Media was mentioned several times with regard to disturbing anti-smoking public service announcements which helped motivate women to quit smoking.
Discussion
Diet and physical activity behaviors reported by low income women were more likely to promote positive energy balance than were those of high income women. The data from high income women serve as a comparison to highlight the distinct differences in behaviors and underlying beliefs that put low income women at high risk for excessive GWG. These results also provide some initial evidence for a potential framework that connects many of the predicted psychosocial and socio-ecological risk factors to diet and physical activity behaviors in low income women. We developed a conceptual framework as a ''working hypothesis'' ( [22] pg. 225) for energy balancing behaviors and behavior changes in low income women based on underlying factors related to these weight gainpromoting beliefs (Fig. 1) . Low income women appear to experience multiple risky socio-ecological and psychosocial factors during pregnancy. In the top path, experiencing these risk factors leads directly to weight-promoting behavioral, normative, and efficacy beliefs. Holding these weight-promoting beliefs would obviously inhibit women from performing energy balancing behavior as expected based on the Integrative Model of Behavioral Prediction. Along the bottom path, a new insight is that experiencing these risk factors leads women to engage in several, often simultaneous behavior changes, such as smoking cessation and alcohol cessation that could limit them from initiating other positive changes related to energy-balancing behaviors. Most of these behavior changes were not motivated by any long-term goals, as indicated by many women reporting repeated behavior of resuming smoking after each pregnancy, or enacted using any type of theory-based behavior change program, such as a structured smoking cessation program, and therefore can even contribute to more unhealthy diet behaviors.
The socio-ecological and psychosocial characteristics for this population and the risks associated with them are well known, and the interconnections among them are daunting. Not only were our low income participants more often minorities, they were also more often overweight or obese. Psychosocial factors like stress and depression are common among low income [23] , minority [24, 25] , and obese [26, 27] women. Enduring multiple hardships, as discussed in this study, that might potentially lead to stress and depression are highly prevalent in low income women during pregnancy with 14% of low income women experiencing 4 or more hardships [28] . Poor food environments are associated with low income, urban, minority populations [29] . Low income populations have higher rates of smoking, and the most common cluster of behavioral health risks are smoking, poor diet, and low physical activity [30, 31] . Minorities have further challenges such that abstinence rates after smoking cessation attempts are lower than for white smokers [30] .
Low income women possessed several beliefs related to poor diet and physical inactivity in general, which is consistent with the literature: fruits and vegetables taste bad [32, 33] ; eating makes you feel better [34, 35] ; energy dense foods are preferable [32, 33] ; partners and friends support poor diets [33] ; weight is not equal to health [33, 36, 37] ; physical activity is activity associated with daily living, not exercise [38] ; and extended family are responsible for cooking [33] . From this study, it is evident that the state of pregnancy seems to exacerbate these behaviors due to additional weight gain promoting beliefs: ok to indulge in cravings and eat for two; fruits and vegetables cause heartburn; any activity is sufficient; substance cessation is the most important health priority; women can't be active because they are tired and physically uncomfortable. Additionally, pregnancy can exacerbate these beliefs by contributing added sources of stress and depression. Beliefs about health in general de-emphasized weight in this low income population. Low income women had smoking and substance cessation as their highest priority. The disconnect between weight and health may come partially from the well-known different perceptions of body image among African American women and partially from the association of thinner body types to long-term drug use [36] . The obese African American women considered themselves healthier than their thin, drug addicted peers. Substanceabuse disorders have been found to lower the risk of obesity in African Americans [24] . Consequently, these pregnant women seemed more proactive towards health behavior changes around smoking and substance abuse and more reactive towards behavior changes around weight (i.e. I'll do whatever my body tells me to do).
Income-related factors were rarely linked to weightpromoting beliefs by the low income women. Food insecurity, participation in food assistance programs, and cost of food are often associated with poor diets and obesity [32, 39, 40] . In our study, food insecurity was not mentioned, and participation in food assistance programs (only WIC) was mentioned twice. We found this striking considering those topics were mentioned several times in our follow-up study among postpartum mothers (manuscript in preparation). Cost of healthy food was only mentioned by high income women. This finding highlights the potential to Fig. 1 Conceptual framework for the inhibition of energy balancing behaviors and behavior changes among low income women during pregnancy make incorrect assumptions about why low income women are at risk of excessive GWG and how to address this risk through interventions.
Multiple health risks (MHR) such as smoking, alcohol abuse, substance abuse, poor diet, and inactivity are common in low income populations which was evident in this study. Coordinated thinking and research about addressing MHR through multiple health behavior changes (MHBC) is relatively recent [41] . Multiple health behavior changes are advocated in pregnancy (smoking/alcohol/drug cessation and higher consumption of nutrient dense foods). However, these multiple behavior changes, especially in low income women, have not been viewed in this MHBC context and should be, given the severity of the many discrete, negative health outcomes related to these MHR that manifest over this short period of time. Women often attempt these MHBC without any theory-based behavior change program [42] . The data presented here highlight the potential consequences. None of our participants mentioned using any structured resource for smoking, alcohol, or drug cessation. Only women diagnosed with gestational diabetes (n = 2) or at risk of low infant weight gain (n = 2) were given special nutrition counseling to make dietary changes. Considering weight gain is associated with smoking cessation as well as cessation of other drugs, ignoring smoking cessation might lead to diminished intervention effects. Polley et al. [43] hypothesized that attention to such substance abuse issues by their low income subjects may have contributed to their diet and physical activity intervention's having a negative effect on rates of excessive GWG among overweight, low income women.
A major research question for MHBC is how effective simultaneous behavior change is compared to sequential behavior change. The hypothesis for simultaneous behavior change is that mediators required for one behavior change are similar enough to those for other behavior changes so individuals should be able to leverage the behavior change process to change multiple behaviors at once [44] . The alternative hypothesis is that individuals may become overwhelmed trying to change multiple behaviors at once and there would be intervention interference necessitating a sequential approach [41] . Neither simultaneous nor sequential order had an effect on a physical activity and dietary fat intervention [44] . Studies looking at smoking cessation and prevention of weight gain though have found that a sequential behavior change intervention (smoking then diet/physical activity) was most effective for preventing smoking relapse and slowing rate of weight gain [45] . Future research is needed to determine the optimal overlap of MHBC interventions for smoking, diet, and physical activity in pregnancy to achieve prompt cessation of smoking and other substances as well as appropriate rates of weight gain.
The limitations of this study are those associated with qualitative research. Sample sizes are small, and participants are recruited purposively rather than randomly. In addition, small sample sizes prevent statistical hypothesis testing being done in qualitative data. Results cannot be generalized to a larger population, and are meant to provide an understanding of depth and context related to the focal issue of excessive GWG. The differences between income groups could represent the racial and ethnic composition of the two groups. Recruitment of low income white women and conversely, high income minority women, was difficult considering the demographic make-up of the population. Focus group responses from two low income white participants did not deviate much from the responses of other low income women. More low income women were observed to have higher BMIs than the high income women, which might also explain some of the group differences. Again this reflects US demographics where by obesity prevalence in women increases as income decreases, and thus true income differences would be difficult to disentangle from BMI differences in the US [46] .
In conclusion, low income pregnant women in this urban setting exhibited far more weight-promoting behaviors and related underlying behavioral, normative, and efficacy beliefs than high income pregnant women. These beliefs may likely contribute to the increased risk of excessive GWG. Being low income encompasses a complex web of risk factors. Interventions can target these beliefs and underlying risk factors to promote behavior changes that will lead to appropriate weight gains in pregnancy.
